Semliki Forest virus 6K protein modifies membrane permeability after inducible expression in Escherichia coli cells.
Semliki Forest virus encodes a small protein, known as 6K, that is associated with cellular membranes in the infected cells. This protein has been cloned and expressed in an inducible manner using pET vectors in Escherichia coli cells. Two different plasmids have been utilized; either the 6K gene is placed directly under the T7 promoter (pET3-6K) or the lac operator is located between the T7 promoter and the 6K gene (pET11-6K). In both systems, efficient synthesis of the 6K protein is achieved by induction with isopropyl-1-thio-beta-D-galactopyranoside plus rifampicin. The synthesis of the 6K protein is very toxic for E. coli causing increased membrane permeability and cell lysis as shown by alterations in permeability to either choline or hygromycin B. These results indicate that the togavirus 6K is a membrane-active protein that shows structural and functional similarities to poliovirus 3A protein. The function that the 6K protein could play during the virus replication cycle is discussed in the light of these findings.